Morphological effects of ciliary neurotrophic factor treatment during neuromuscular synapse elimination.
In adult skeletal muscles, exogenous ciliary neurotrophic factor (CNTF) induces axons and their nerve terminals to sprout. CNTF also regulates the amount of multiple innervation in developing skeletal muscles during synapse elimination, maintaining multiple innervation of muscle fibers. While CNTF may maintain multiple innervation by regulating developmental synapse elimination, it is also possible that CNTF induces the formation of new multiple innervation through a sprouting response. In this study I examined morphologically the effects of CNTF during synapse elimination in the extensor digitorum longus (EDL) muscle. Rat pups received injections of CNTF in one leg and vehicle in the other either early [postnatal day 7 (P7)-P13] or late (P14-P20) in development. The early treatment period corresponds to that time when the pattern of innervation in the EDL is converted from predominantly multiple to single innervation. The late treatment period is at the end of synapse elimination for the EDL but corresponds to the major period of synapse elimination in the levator ani (LA), allowing a comparison of effects on these two muscles from the same animals. On the day after the final injection, EDL muscles were dissected and stained with tetranitroblue tetrazolium and the resulting pattern of innervation was assessed. The present findings indicate that only the early CNTF treatment regulates the level of multiple innervation in the EDL. Moreover, the effect o early CNTF treatment was local, affecting multiple innervation only in the EDL from the CNTF-treated leg. CNTF injected during the late treatment period had no apparent effects on the EDL but had a potent effect on the pattern of innervation in the LA, significantly increasing the level of multiple innervation in this muscle. Thus, CNTF affected multiple innervation in these two muscles only if provided during the period when single innervation normally develops. There was no evidence to indicate that CNTF induced axons or their terminals to sprout during either treatment period. In conclusion, CNTF increases the level of multiple innervation, probably by regulating synapse elimination, and skeletal muscles themselves may be an important target site for CNTF action. Presumably, the sprouting response to CNTF found in adult muscle develops sometime after P21.